Effects of endogenous angiotensin II on the fetal circulation.
The role of endogenous angiotensin II in the regulation of the circulation was investigated by infusion of [sar1],[ala8]-angiotensin II, a competitive antagonist of angiotensin II, into fetal sheep with chronically-maintained intravascular catheters. The thesis considered was that angiotensin II may have a greater role in the fetus than in the adult since the autonomic nervous system does not develop fully until late in gestation. Fetal cardiac output and its distribution to various organs and actual blood flows to fetal tissues were determined by the radionuclide-labelled microsphere technique. Intravenous infusion of [sar1], [ala8]-angiotensin II at a rate of 13.95-42.15 microgram/min per kg fetal body weight increased plasma renin activity from a control value of 8.9 +/- 1.6 to 18.9 +/- 3.9 ng/ml per h (SEM). Mean arterial blood pressure fell significantly from a control level of 47 +/- 1.6 to 41 +/- 1.1 mmHg. Blood flow to the unbilical-placental circulation decreased from 239 +/- 27.0 to 198 +/- 20.2 ml/min per kg, but the calculated vascular resistance in the umbilical-placental circulation did not change. Although cardiac output did not change, blood flow to the peripheral circulation, which includes the fetal skin, muscle and and bone and constitutes 75 +/- 0.9% of the total fetal body weight, increased as did flow to the thyroid and adrenal circulations. Endogenous angiotensin II appears to be important in maintaining blood flow to the umbilical-placental circulation by maintaining fetal arterial blood pressure. Angiotensin II exerts this effect by mediating a tonic vasoconstriction primarily in the peripheral circulation.